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(54) NOISE CANCELER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress distortion of a signal after 
noise elimination processing. 

SOLUTION: The noise canceler 4 is provided with a prediction means 22 
that receives an input signal with a noise mixed thereto to predict an 
input prediction signal going to be received after that on the basis of the 4 ^ 
received input signal, a discrimination means 23 that compares the input ^ 
signal with the input prediction signal predicted by the prediction means 0 u<„^-p 
22 and discriminates whether or not the difference between them is a / 

prescribed value or over, and a signal changeover output means 24 that 20 * ;s 
outputs the input signal when the discrimination means 23 discriminates 
that the difference is less than the prescribed value, otherwise it 
outputs the input prediction signal when the discrimination means 23 
discriminates that the difference is the prescribed value or over. Y w 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] A prediction means to predict the input prediction signal which inputs the input signal which the noise 
mixed and is inputted from this input signal after this, When [ which is not beyond a predetermined value with a 
decision means by which compare the input prediction signal predicted with said input signal and said prediction 
means, and the difference judges whether it is beyond a predetermined value and this decision means ] it judges, 
The noise canceller characterized by having a signal change-over output means to output said input prediction 
signal when said input signal is outputted and it judges beyond as a predetermined value with said decision 
means. 

[Claim 2] Said prediction means is a noise canceller according to claim 1 characterized by what is predicted by 
linear prediction. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the noise canceller which removes the noise of an input signal. 
[0002] 

[Description of the Prior Art] Conventionally, it is indicated by JP.6-1 12853.A. 

[0003] In order for this thing to be a mounted FM receiver and to remove ignition noise The gate control circuit 
which generates a predetermined time gate control signal when a detection **** pulse noise detector and the 
detected pulse noise become beyond a predetermined threshold from an input signal about a pulse noise, It has 
the gate circuit which carries out the gate of the input signal during gate control signal generation, and removes 
a pulse noise, and has a means to intercept the transmission line from a pulse noise detector to a gate control 
circuit, according to detection of a pulse noise. 

[0004] A detailed configuration is explained to drawing 3 thru/or drawing 5 at a basis. 

[0005] The configuration schematic diagram of an FM receiver is shown in drawing 3 . The front end section 
which 1 carries out selection reception of the FM signal received with the antenna 2, and carries out RF 
magnification (FE), 3 carries out frequency conversion of the signal received by this FE1 to an intermediate 
frequency (10.7MHz). The intermediate frequency amplifier (IF) to amplify, the detection section in which 5 takes 
out a modulating signal from FM signal of this IF3, It is the multiplexer section (MPX) which divides the noise 
canceller which removes the noise superimposed on the detection signal detected in this detection section 4, 
and 6 into the sound signal which outputs the detection signal with which the noise was removed to the left 
loudspeaker 7 and the right loudspeaker 8, and is outputted to each loudspeaker. 

[0006] The detailed configuration of a noise canceller 5 is shown in d raw ing 4 among the above-mentioned 
configurations. 

[0007] This configuration is inputted into a low pass filter (LPF) 11 through a buffer 10, the detection signal from 
the detection section 4 is amplified with amplifier 12, after being delayed by LPF1 1, and it is supplied to the non- 
inversed input terminal of an operational amplifier 13. The output of a buffer 10 is inputted also into a high-pass 
filter (HPF) 1 4 besides LPF1 1 . HPF1 4 takes out a part for the RF coarse Otonari from a detection signal. Pulse 
noises, such as ignition noise, and white noise are contained in a part for this RF coarse Otonari. 
[0008] Amplifier 15 amplifies the output of HPF14 and supplies it to the pulse noise detector 16, The pulse noise 
detector 16 is a configuration containing the AGC amplifier with which gain is controlled by white noise, and the 
pulse noise detected by this pulse noise detector 16 is supplied to the gate control circuit 17 of that latter part. 
[0009] The gate control circuit 17 has the comparator 18 in a transistor Tr1, a capacitor C1, resistance R1, and 
R2 list. The outgoing end of the pulse noise detector 16 is connected to the base of a transistor Trl, and a 
capacitor C1 and resistance R2 are connected to the emitter side of TORANJISU Tr1 through resistance R1. 
The electrical potential difference of the both ends of a capacitor C1 is impressed to the nonHnversed input 
terminal of a comparator 18. Therefore, if a pulse noise is detected by the pulse noise detector 1 6, a transistor 
Tr1 will turn on and a capacitor C1 will be charged by this pulse noise through resistance R1. If the electrical 
potential difference of the both ends of a capacitor C1 rises with charge, the output of a comparator 18 will 
become a high. If the output of KOMPATA 18 becomes a high, this will be supplied to the latter gate circuit 19 
as a gate control signal. Moreover, if a transistor Tr1 turns off and a capacitor C1 discharges by resistance R2, 
the output of a comparator 18 will become a low. 

[0010] The gate circuit 19 supplies a 19kHz signal to the inversed input terminal concerned while it has closed at 
the time of gate control signal un-generating and grounds the inversed input terminal of an operational amplifier 
13 in AC. this 19kHz signal — a pilot signal — synchronizing — ** — it has the phase reversed to the pilot 
signal concerned. Therefore, in the condition that the gate circuit 19 has closed, the output of an operational 
amplifier 13 serves as a signal with which the pilot signal was removed from the output of amplifier 12. In other 
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words, the gate circuit 19 and the operational amplifier 13 have the function which cancels a pilot signal. 
[001 1] Moreover, a gate circuit 1 9 is opened at the time of gate control signal generation, Then, the electrical 
potential difference currently stored in the capacitor C1 connected between the non-inversed input terminals 
and inversed input terminals of an operational amplifier 13 is inputted into an operational amplifier 13. Since the 
electrical potential difference currently stored in the capacitor C2 corresponds to the input signal by which the 
pilot signal before pulse noise generating was canceled, the output of an operational amplifier 13 serves as a 
wave from which the pulse noise was removed. 

[0012] Furthermore, a transistor Tr2 is a transistor which turns on with the gate control signal outputted from a 
comparator 18, and intercepts impression of the pulse noise from the pulse noise detector 1 6 to a transistor 
Tr1. 

[0013] A pulse noise is not inputted into the gate control circuit 17 until the gate period by the first pulse noise 
expires, even when it follows, for example, two or more pulse noises come continuously mostly. Since the 
following pulse noise 100 will not specifically be inputted until this gate period expires if the gate period by the 
first pulse noise 100 begins as shown in drawing 5 , a gate period does not become a prolonged thing. 
[0014] When two or more pulse noises 100 occur continuously mostly, a gate period does not become long, 
therefore which fault with difficult generating of the noise in an audible frequency range and discernment of s 
andth stops moreover, occurring. In other words, it is lost that the sound signal of the scratch sound containing 
a high frequency component causes malfunction of a noise canceller. 
[0015] 

[Problern(s) to be Solved by the Invention] However, when the noise was removed with the above-mentioned 
configuration, when distortion arose in a wave compared with an actual signal, it was the above-mentioned FM 
receiver and the distortion arose, the tone quality of the sound signal to which it restored was not so good [ the 
removed signal ]. 

[0016] This invention is for solving this technical problem. 
[0017] 

[Means for Solving the Problem] A prediction means to predict the input prediction signal which the noise 
canceller by this invention inputs the input signal which the noise mixed, and is inputted from this input signal 
after this, When [ which is not beyond a predetermined value with a decision means by which compare the input 
prediction signal predicted with said input signal and said prediction means, and the difference judges whether it 
is beyond a predetermined value, and this decision means ] it judges, When said input signal is outputted and it 
judges beyond as a predetermined value with said decision means, it is characterized by having a signal change- 
over output means to output said input prediction signal. 

[0018] Moreover, said prediction means is characterized by what is predicted by linear prediction. 
[0019] 

[Embodiment of the Invention] Here, since the noise canceller 5 of the FM receiver shown in dr awing 3 is 
explained on the assumption that it transposes to the noise canceller of this invention, an FM receiver is the 
same configuration and omits explanation. 

[0020] In addition, the noise canceller of this invention is not limited to the use to an FM receiver, and can be 
applied to the noise rejection of the input signal whose prediction is possible to some extent from the past 
sample. 

[0021] In drawing 1 the input edge of a noise canceller 4 and 21 20 The outgoing end of a noise canceller 4, 22 
predicts the amplitude value of the input signal inputted into the degree of the input signal inputted from the 
input edge 20 in the past from continuous or discrete amplitude value. A prediction means to output input 
prediction amplitude value, and 23 compare the input signal from the input edge 20 with the input prediction 
signal from the prediction means 22. A decision means to judge whether the difference beyond the set-up 
predetermined value has arisen, and 24 are signal change-over output means to output said input prediction 
signal, when said input signal is outputted when [which was not beyond a predetermined value with this decision 
means ] it judges, and it judges beyond as a predetermined value with said decision means. 

[0022] Said prediction means 22 predicts input prediction amplitude value based on the formula of the following 
general positive linear prediction. 
[0023] 
[Equation 1] 

X(n+1)= Iak*Y(n-k) + m 

k=0 

[0024] Here, the output signal from the outgoing end 20 of a noise canceller 4 and m of linear predictor 
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coefficients with positive ak and Y (n) are prediction errors. Said linear predictor coefficients ak shall be serially 
updated by Y (n). P is the sample range of the amplitude value of the input signal inputted in the past considered 
as reference (prediction degree). 

[0025] As shown in drawi ng 2 , when a noise like a part is overlapped in an input signal by this configuration, It 
judges differing from the value expected from the amplitude value of the past signal with the anticipation means 
22 sharply from the decision means 23. It will replace with a parts of the signal which predicted the amplitude 
value of the signal which comes after this using a formula 1 from the past amplitude value with the signal b 22, 
i.e., a prediction means, expressed with the signal change-over output means 24 by the dotted line in dra wing 2 , 
and the signal which the noise superimposed. 

[0026] Thus, when distortion of a signal will be pressed down, for example, it is adopted as an FM receiver by 
resetting with a forecast, deterioration of the tone quality of a sound signal can be controlled. 
[0027] In addition, although the above-mentioned prediction means 22 was predicted by the formula of general 
positive linear prediction, its potato is good, as this invention is not limited to this, makes the amplitude value of 
an input signal learn and predicts amplitude value to the following signal by the input at it using a neural network. 

[0028] 

[Effect of the Invention] According to this invention, distortion of the signal after processing can be controlled at 
the time of noise rejection. 

[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the outline configuration of the noise canceller of this invention. 

[Drawing 2] It is drawing showing the situation of the noise rejection by the noise canceller of this invention. 

[Drawing 3] It is drawing showing the outline configuration of a common FM receiver. 

[Drawing^] It is drawing showing the outline configuration of the conventional noise canceller. 

[ Drawi ng 5] It is drawing showing the situation of the noise rejection by the noise canceller of drawing 4 . 

[Description of Notations] 

4 Noise Canceller 

22 Prediction Means 

23 Decision Means 

24 Signal Change-over Output Means 



[Translation done.] 
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